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Introduction
This paper outlines the construction of a 2015 social accounting matrix (SAM) for Mozambique. A SAM is a consistent data framework that captures the information contained in the national income and product accounts and a supply-use table (SUT), as well as the monetary flows between institutions. Since it is an ex-post accounting and square framework, total receipts (row totals) must equal total payments (column totals) for each account reported by the SAM. The required data is drawn from various sources and must therefore be compiled and made consistent. This process is valuable since it helps identify inconsistencies among statistical sources. For example, there are invariably differences between the incomes and expenditures reported in household surveys and national accounts. SAMs are economy-wide databases that are used in conjunction with analytical techniques to strengthen the evidence underlying policy decisions.
Section 2 reviews the general structure of SAMs and Section 3 presents the key features of a 2015 SAM for Mozambique. A number of steps are involved. The first step in constructing the Mozambican SAM is compiling national accounts and other official data sources into a consistent SAM framework. The second step then draws on survey information to disaggregate labour and household accounts. Section 3 describes the data sources used to construct the SAM and the finalization of detailed SAM accounts is discussed in Section 4. Section 5 reports on some key data issues that were noted during the compilation process which highlights the need for further work on this SAM, while Section 6 summarizes.
The 2015 SAM is based on unpublished INE industry-level production accounts, commoditylevel supply-demand balances and a supply matrix for 2015 together with National Directorate of Planning and Budget (DNPO) government statistics and IMF balance of payment statistics (all for the year 2015), unpublished INE household and labour market survey data for -15 (INE, 2015 and a use matrix from a 2007 SAM for Mozambique (Arndt and Thurlow 2014) . It provides a detailed representation of the Mozambican economy and separates 55 activities and commodities. Labour is disaggregated by education attainment level and household income and expenditures by per capita expenditure quintiles both for urban and rural areas. The SAM features production for home consumption as reported in the unpublished INE accounts and INE (2015) household survey data and also identifies government, investment, and foreign accounts. The construction of the SAM is part of the joint "Scaling Up Research and Capacity Building on Improved Development Policy in Mozambique for the period 2016-19" initiative, a collaboration of the Mozambique Ministry of Economy and Finance, University Eduardo Mondlane, UNU-WIDER and Copenhagen University. Source: Authors' own compilation. General structure of SAMs A SAM is an economy-wide accounting framework that usually represents the real economy of a single country 1 reported as a square matrix in which each account is represented by a row and a column. Each cell shows the payment from the account of its column to the account of its rowthe incomes of an account appear along its row, its expenditures down its column. The underlying principle of double-entry accounting requires that, for each account in the SAM total revenue (row total) equals total expenditure (column total). Table 1 shows an aggregate SAM (with verbal explanations in place of numbers) with specific reference to data for Mozambique.
The SAM distinguishes between 'activities' (the entities that carry out production) and 'commodities' (representing markets for goods and non-factor services). SAM flows are valued at producers' prices in the activity accounts and at market prices (including indirect commodity taxes and transactions costs) in the commodity accounts. The commodities consist of output produced by local activities (which are either exported or sold domestically), and imports.
Payments by activities (shown as columns in the SAM) are made to commodity accounts (comprising of locally produced and imported goods and non-factor services (at market prices) i.e., intermediate demand), and factors of production (value-added comprising of operating surplus and compensation of employees, land and/or livestock). The commodity accounts make payments (shown again as columns) to domestic activities, the rest of the world, and various tax accounts (for domestic and import taxes). This treatment allows for the data to model imports as perfect or imperfect substitutes vis-à-vis domestic production.
The government is disaggregated into a core government account and different tax collection accounts, one for each tax type identified in the data. In the SAM, direct payments between the enterprises, households, government and the rest of the world are reserved for transfers as reported in the national accounts, government and balance of payment statistics. As mentioned earlier, in the case of Mozambique, we draw on DNPO government finance statistics and IMF balance of payment statistics.
The SAM contains a number of factors of production, which earn incomes from their use in the production process, and then pay their incomes to enterprises, households, government and the rest of the world. Indirect capital earnings or enterprise profits are taxed according to average corporate tax rates and some profits may be repatriated abroad. The remaining capital earnings, together with labour earnings are paid to households. Households use their incomes to pay taxes, make transfers, save, and consume domestically produced and imported commodities.
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Constructing the SAM Compensation of employees. Part of gross value added with the latter available from unpublished INE industry production accounts. The share of labor in economy-wide value added is based on the INE's remunerations on employees plus a share of mixed income. The latter corresponds to 45 per cent of INE's total gross operating surplus (from which the land use value (see ii) is subtracted). The mixed income share is based on historical data from INE and on the authors' assumptions. The remaining 55 per cent corresponds to the share of capital in INE's total gross operating surplus (to be used in iv below). The share of labor in total agricultural crop value added is estimated using the average shares used in the 1994-1995 SAM (Arndt et al. 1998 ) and the 2007 SAM (Arndt and Thurlow 2014) . For individual agricultural crop activities, an initial share of land-use value is taken from the 2007 SAM (Arndt and Thurlow 2014) . Total wage earnings for non-crop (including non-agricultural) activities can be derived by taking the difference between economy-wide total wage earnings and wage earnings for crop activities. The initial breakdown of non-crop wage earnings is based on additional unpublished INE data for wage earnings by activity. For both crop and non-crop activities a separate biproportional scaling routine is used to ensure that the lower level control totals were met.
iv (Capital, Activities)…MTmill197,833
Gross operating surplus [net operating surplus + consumption of fixed capital (depreciation)]. Part of gross value added with the latter available from unpublished INE industry production accounts. The shares of gross operating surplus in gross value added for total crop and total non-crop (including non-agricultural) activities can be derived as a residual from ii and iii above. The same residual approach applies to detailed crop and non-crop activities.
Marketed output of total domestic economy. Available from unpublished INE industry production accounts and commodity supply accounts, including the distribution across activity and commodity. The data is presented so that activities make homogeneous commodities, characterized by a diagonal domestic marketed supply matrix. Sales tax collected and transferred to the government. Derived from elsewhere in the SAM (see vii above)
xxxii (Government, Import duties)…MTmill10,227
Import duties collected and transferred to the government. Derived from elsewhere in the SAM (see viii above) xxxiii (Government, Income taxes)…MTmill62,621
Income and corporate tax collected and transferred to the government. Derived from elsewhere in the SAM (see xviii and xxiii above) xxxiv (Commodities, Changes in inventories)…MTmill79,092
Change in inventories. Available from unpublished INE commodity supply-demand balance accounts, including the distribution across commodities.
xxxv (Commodities, Accumulation)…MTmill189,089
Gross fixed capital formation. Available from unpublished INE commodity supplydemand balance accounts, including the distribution across commodities.
xxxvi (Changes in inventories, Accumulation)…MTmill79,092
Change in inventories. Derived from elsewhere in the SAM and transferred to the accumulation account (see xxxiv above).
xxxvii (Commodities, Rest of the world)…MTmill190,616
Exports of goods and services. Available from unpublished INE commodity supplydemand balance accounts, including the distribution across commodities. Some manual adjustment had to be undertaken in order to avoid exports being larger than domestic supply. In particular this is a problem for the commodities "tobacco leaf" and for "other mining". In the case of tobacco leaf, some exports were reallocated to beverages and manufactured tobacco while some other mining exports were shifted to coal.
xxxviii ( Finalizing the SAM takes places in two stages. First, a detailed SAM is constructed that contains aggregate entries for factors and households (labelled here as the SUTSAM). As mentioned at the start of the previous section, the core data of this SUTSAM is derived from INE's unpublished industry-level production accounts, commodity-level supply-demand balances and a supply matrix for 2015. Aggregation of these data sources to SAM commodities and activities is reported in Appendix A. These data source are consistent with each other. In order to complete the SUTSAM, errors were resolved using the Cross-Entropy Estimation method as described by Robinson et al. (2001) . The method has been set up such that the Macro SAM entries of . The resulting total income was compared with the total outlays of each household. Adjustments were made by scaling across the income sources while the target household income/expenditure total for the final balanced SAM was set to be the household outlay totals. Imbalances were therefore eliminated while holding all other non-household-related entries of the SUTSAM constant.
Finally, all operating surplus payments by the three livestock industries are reallocated to a newly created production factor 'livestock'. The receipts by the livestock production factor account are paid directly to households according to the relevant shares in the underlying 2008-09 Household Survey. These receipts are subtracted from the payments by capital to enterprises and by enterprises to households. In that way, no rebalancing is required.
Data issues
While the SAM construction described above can be considered as the acceptable given the data sources at hand, a number of improvements can be considered. They are:
1. The reallocation of mixed income from gross operating surplus to labour and land is based on the best judgment from the authors described in section 3ii above, as has happened in the past. While INE is not publishing this detail, further research is required to arrive at sound criteria based estimates. 2. The 2015 SAM is using government expenditure and revenues from INE's unpublished data combined with DNPO data. Due to timing of data releases, the latest government revenue information from the 2015 State General Account (Government of Mozambique 2016) could not be incorporated in INE's unpublished data. 3. The use matrix is at this stage derived from the 2007 SAM (Arndt and Thurlow 2014) .
Earlier, we mentioned that we had to make several manual adjustments in order to fit this use matrix to the INE industry and commodity-level intermediate use and sales respectively. Moreover, the origin of the use matrix dates back well into the 1990s (Arndt et al. 1998 (Arndt and Thurlow 2014) .
It offers a detailed representation of the Mozambican economy and identifies 55 activities and commodities. Labour is disaggregated by education attainment level, and household income and expenditure by per capita expenditure quintiles both for urban and rural areas. The SAM features production for home consumption as reported in the unpublished data made available by INE and identifies government, investment and foreign accounts.
The core data for the SAM uses INE unpublished industry-level production accounts, commoditylevel supply-demand balances and a supply matrix together with national accounts. While the SAM construction described above can be considered as acceptable given the data sources at hand, a number of improvements can be considered. They could focus on:
1. criteria-based estimates of the mixed income shares in gross operating surplus and land use values for agriculture crop activities; 2. incorporating the latest government revenue data in INE's unpublished activity and commodity accounts; 3. updating the use matrix using enterprise surveys; 4. including details for some components of household income and outlays that were not available from the 2014-15 Household Survey (INE 2015) in the next household survey. 
